SUMMARY Clinical and non-invasive findings were compared with catheterisation data in 91 elderly patients (mean 65 years, range 52-78) with suspected severe aortic stenosis requiring operation. Heart catheterisation showed that forty nine patients had a valve area of < 0-6 cm2, 36 had a valve area of 0 7-1 0 cm2, and six an area of > I1 cm2. Coexistent aortic regurgitation was found in 85% of the cases, but severe regurgitation was found in only one patient (1%). Seventy seven per cent of patients had chest pain, 74% had dyspnoea, and 46% had exertional vertigo or syncope. Coronary angiography, which was performed in 77 patients, showed coronary artery disease in 24% of those with a history of angina pectoris and in none of those without. All patients had echodense valves; aortic valve calcification was shown by x ray in 76% and in all but one by cineradiography. The peak of the systolic murmur was delayed in 98% of the patients. Although a prolonged left ventricular ejection time was characteristic of severe aortic stenosis, a normal value did not exclude this diagnosis. Most patients (84%) had increased QRS amplitude on the electrocardiogram. Echocardiography showed an increased left ventricular wall thickness in 90%
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The classic symptoms of aortic stenosis-congestive heart failure, angina pectoris, and syncope-usually appear in the sixth decade or later' 2 Accepted for publication 2 December 1985 elderly patients. Because coexistent ischaemic heart disease is common, coronary angiography has seemed to be essential, although it was reported as being carried out in only one of the above mentioned studies.6 Our study describes the haemodynamic, clinical, and non-invasive features in a group of elderly patients referred for catheterisation because they were believed to have aortic stenosis severe enough to merit operation.
Patients and methods
The patients who fulfilled the above criteria were all > 50 years old and numbered 94, but three of them have been excluded because their aortic valve area could not be determined at catheterisation. The remaining 91 comprised 38 women and 53 men aged 52-78 years (mean 65). Figure 1 
Discussion
Because the patients in this study were selected on account of their apparent need of operation, the frequency of particular symptoms or signs in them should not be taken as being representative of an unselected population of patients with aortic valvar disease. This applies especially to the group with mild stenosis. In four of the six patients in this group the non-invasive results did not indicate a severe stenosis and in one they were contradictory, but the patients were catheterised because of severe symptoms, exercise related dizziness or syncope or left ventricular failure in combination with a murmur of aortic stenosis.
Patients with aortic regurgitation were not excluded because aortic stenosis seldom occurs without any regurgitation in this age group. Patients who before catheterisation were judged to have predominant aortic regurgitation with minimal stenosis were, however, not included. The non-invasive findings can be classified according to morphological changes in the aortic valve, haemodynamic effects of obstruction to flow, measures reflecting left ventricular hypertrophy, and of functional capacity.
Morphological changes in the aortic valve In 78% of the whole group and 90% of those with severe stenosis calcification was seen on the chest x ray. This is slightly less than was reported by Szamosi and Wassberg who found calcification in 91% of patients with aortic stenosis undergoing operation23 but more than that reported by Nakamura et al. 6 Cineradiography was much more sensitive than the chest x ray, and detected calcification in 99% of our study group. Increased echodensity at the aortic valves was even more sensitive than cineradiography since it was detected in 100% of patients, although the severity of aortic stenosis could not be assessed from the extent of cusp separation (which was often undetectable). Therefore fluoroscopy and echocardiography are extremely useful because they can reliably suggest or rule out the possibility of aortic stenosis in the atypical case.24
Non-invasive measures of the obstruction to flow Late peak intensity of the systolic murmur is correlated with severity of aortic stenosis.3525 The peak intensity was, however, difficult to identify in our patients because there was considerable beat to beat variation, which was often due to irregular high intensity vibrations occurring within the murmur. In all patients except two, however, the murmur was most intense in late systole. A (Fig. 7) . Only New York Heart Association functional class, echocardiographic fractional shortening, and ejection fraction discriminated between the two groups. Thus in elderly patients it was difficult to determine whether symptoms such as dyspnoea or a reduced exercise tolerance were caused by the aortic stenosis, left ventricular dysfunction, or both.
Both coronary artery disease and aortic valve disease may produce angina. Our patients had a similar frequency of chest pain and coronary artery disease as earlier reported in middle aged patients with aortic stenosis. Coronary artery disease was not found in any patient without angina pectoris which accords with another report.34 Hence the indication for coronary angiography in patients without angina is questionable.
To summarise, in elderly patients with aortic stenosis: (a) electrocardiography and chest x ray are useful for routine examination, and normal findings do not exclude severe aortic stenosis; (b) a late maximum of the systolic murmur is characteristic of severe aortic stenosis, even in patients with left ventricular dysfunction or hypertension; (c) in severe aortic stenosis the carotid pulse tracing is often abnormal, and to some extent the degree of abnormality correlates with the severity of stenosis; (d) 
